Ointment vehicles regulate the wound-healing process by modifying the hyaluronan-rich matrix.
Topical ointment consists of an active ingredient and vehicle, and the vehicle largely comprises the volume of the ointment. During the treatment of chronic wounds, such as pressure ulcers, the vehicle has been considered inactive, only serving as a carrier of the main pharmaceutical. However, recent reports have indicated that the vehicle has distinct clinical effects that depend on its physicochemical properties. Therefore, an understanding of the action mechanism of the ointment vehicle in wound tissue is necessary. In this study, we established a mouse model to analyze tissue reactions induced by the following ointment vehicles, an oil-in-water emulsion (EM) vehicle; a macrogol ointment (MO), which is a water-soluble, hydrophilic vehicle; and a MOs containing sucrose (MS). EM-treated wounds exhibited an inflammatory reaction characterized by tissue edema and thick granulation tissue; however, MO- and MS-treated wounds did not exhibit this reaction. Moreover, EM-treated wounds exhibited infiltration of inflammatory cells unlike MO-treated wounds. In contrast, the formation of collagenous tissue was dominantly observed in MO-treated wounds. Because the vehicle regulates the water environment of the wound, the water-holding extracellular matrix molecules, including hyaluronan (HA) and proteoglycan, were examined using immunohistochemical and biochemical methods. The versican G1 fragment, serum-derived HA-associated protein (SHAP) and HA (the VG1F-SHAP-HA) complex characteristically found in inflammatory conditions of pressure ulcers was found in EM-treated wounds. To histologically analyze the mechanism of action of the vehicle, we evaluated the ointment vehicle-wound tissue interface in an en bloc manner. Formation of the HA-containing complex was observed locally between the vehicle and wound surface. On the basis of these data, ointment vehicles regulate the wound-healing process through the formation of HA-rich extracellular matrices at the ointment-wound interface. This study provides a better understanding of the treatment of deep-pressure ulcers with focus on ointment vehicles.